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We Claim: 



10 



15 



20 



An isolated nucleic acid molecule selected from the group consisting of: 

a) a nucleic acid molecule comprising the nucleotide sequence of 
SEQ ID>NO:3 or a complement thereof; 

b) \ a nucleic acid molecule comprising a fragment of at least 100 
contiguous Nucleotides of a nucleic acid comprising the nucleotide sequence of 
SEQ ID NO:lW a complement thereof; 

c) aNiucleic acid molecule which encodes a polypeptide comprising 
the amino acid sequence of SEQ ID NO:4; 

d) a nucleic acid molecule which encodes a fragment of a 
polypeptide comprisingthe amino acid sequence of SEQ ID NO:4, wherein the 
fragment comprises at least 1 5 contiguous amino acid residues of the amino acid 
sequence of SEQ ID NO:4;V 

e) a nucleic acid hiolecule which encodes a naturally occurring 
allelic variant of a polypeptide comprising the amino acid sequence of SEQ ID 
NO:4 ? wherein the nucleic acid molecule hybridizes to a nucleic acid molecule 
comprising SEQ ID NO: 3 under strmgent conditions; and 

f) a nucleic acid moleculeswhich is antisense to the coding strand of 
a nucleic acid molecule having the nucleotide sequence of SEQ ID NO:3. 



2. The nucleic acid molecule of claim l\|urther comprising vector nucleic 
acid sequences. 

25 3. The nucleic acid molecule of claim 1 furth^kcomprising nucleic acid 

sequences encoding a heterologous polypeptide. 
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A host cell which contains the nucleic acid molecme of claim 1. 



5. An isolated nucleic acidjmolecule selected from the group consisting of: 

a) a nucleic acid mojlecule comprising the nucleotide sequence of 
SEQ ID NO:5 or a complement thereof; 

b) a nucleic acidfmblfecule comprising a fragment of at least 100 
contiguous nucleotides of a nuete^b acid comprising the nucleotide sequence of 
SEQ ID NO:5 or a complement th&reof; 

c) a nucleic aciaWflecLile which encodes a polypeptide comprising 
the amino acid sequence of SEQ ID NO:6; 

\ 
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d) a nucleic acid molecule which encodes a fragment of a 
polypeptide comprising the amino acid sequence of SEQ ID NO:6, wherein the 
fragment comprises at least 15 contiguous amino acid residues of the amino acid 
sequence of SEQ ID NO: 

e) a nucleic adid molecule which encodes a naturally occurring 
allelic variant of a polypeptide comprising the amino acid sequence of SEQ ID 
NO:6, wherein the nucleic kcid molecule hybridizes to a nucleic acid molecule 
comprising SEQ ID NO:5 inder stringent conditions; and 

0 a nucleic aotU molecule which is antisense to the coding strand of 
a nucleic acid molecule navlhg the nucleotide sequence of SEQ ID NO:5. 



6. The nucleic aciti] 
acid sequences. 



loltdule of claim 5 further comprising vector nucleic 



15 7. The nucleic acid moledule of claim 5 further comprising nucleic acid 

sequences encoding a heterologous polypeptide. 



8. 



A host cell which contaiAs the nucleic acid molecule of claim 5. 
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9. An isolated polypeptide selected from the/group consisting of: 
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a) a fragment of a polypeptide comprising the amino acid sequence 
of SEQ ID NO:4, wherein the fragment comprises at least 15 contiguous amino 
acids of SEQ ID NO:4; 

b) a naturally occiyring^llelic variant of a polypeptide comprising 
the amino acid sequence of SEQ ID NO:4, wherein the polypeptide is encoded 
by a nucleic acid molecule vyhiA hybridizes to a nucleic acid molecule 
comprising SEQ ID NO:3 under stringent conditions; 

c) a polypeptide which is encoded by the nucleic acid molecule 
comprising the nucleotide sequence of SEQ ID NO:3; and 

d) a polypeptide comprising the amino acid sequence of SEQ ID 

NO:4. 



35 



10. The fusion protein comprising the polypeptide of claim 9 operatively 
linked to heterolo&zms amino acid sequences. 



11 



An antibody which selectively binds to a polypeptide of claim 9. 
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12. A method for producing k polypeptide selected from the group consisting 

a) a polypeptide comprising the amino acid sequence of SEQ ID 

NO:4; 

b) a fragment of a poljbeptide comprising the amino acid sequence 
of SEQ ID NO:4, wherein the fragment comprises at least 15 contiguous amino 
acids of SEQ ID NO:4; and 

c) a naturally occurring hllelic variant of a polypeptide comprising 
the amino acid sequence of SEQ ID NO:4, wherein the polypeptide is encoded 
by a nucleic acid molecule which hybridizes to a nucleic acid molecule 
comprising SEQ ID NO:3 under stringent conditions; 



comprising culturing the host cell of clajm 4 under conditions in which the 
1 5 nucleic acid molecule is expressed. 
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13. An isolated polypeptide selected from the^group consisting of: 

a) a fragment of a polypeptide comprising the amino acid sequence 
of SEQ ID NO:6, wherein the fragment comprises at least 15 contiguous amino 
acids of SEQ ID NO:6; 

b) a naturally occurring allelic variant of a polypeptide comprising 
the amino acid sequence of SEQ ID NO:6, wherein the polypeptide is encoded 
by a nucleic acid molecule whiefNhybridizes to a nucleic acid molecule 
comprising SEQ ID NO:5 under stringent conditions; 

c) a polypeptide ^wtfichA-eneoded by the nucleic acid molecule 
comprising the nucleotide sequence ofSEQ ID NO:5; and 

d) a polypeptide comprising the amino acid sequence of SEQ ID 

NO:6. 

14. The fusion protein comprising the polypeptide of claim. 13 operatively 
linked to heterologous axyimo acid sequences. 



15. An arrtibody which selectively binds to a polypeptide of claim 13. 



CPI-042CPPC 



10 



15 



of: 



75 - 



16. A method for producing a polypeptide selected from the group consisting 

a) a polypeptide comprising the amino acid sequence of SEQ ID 
NO:6; 

b) a fragment ojf a polypeptide comprising the amino acid sequence 
of SEQ ID NO:6, wherein^e fragment comprises at least 15 contiguous amino 
acids of SEQ ID NO:6; 

urring allelic variant of a polypeptide comprising 
Q ID NO:6, wherein the polypeptide is encoded 
hich hybridizes to a nucleic acid molecule 
der stringent conditions; 



c) a natural 
the amino acid sequenc 
by a nucleic acid molecul 
comprising SEQ ID N' 



5 u] 



comprising culturing the hos 
nucleic acid molecule is expressed 



cell of claim 8 under conditions in which the 



17. A method for detecting the presence oya MEKK1 polypeptide in a 
sample comprising: 

a) contacting the sample with a compound which selectively binds to the 
polypeptide; and 

20 b) determining whether the corfij^pund binds to the polypeptide in the 

sample to thereby detect mo^re^ence of a MEKK1 polypeptide in the 
sample. 

1 8. A kit comprising a compound which selectively binds to a MEKK1 
25 polypeptide and instructions for us* 
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19^ 

in a sample < 
a) 

b) 



A method for detecting the presence of a MEKK1 nucleic acid molecule 
arising: 

contactlng^i^sample with a nucleic acid probe or primer which 
selectively hybridiz&s-tc^he nucleic acid molecule; and 
determining whether the nucfeic^acid probe or primer binds to a nucleic 
acid molecule in the sample to theretJj^detect the presence of a MEKK1 
nucleic acid molecule in the sample. 



20. A kit comprising a compound which selectively hybridizes to'a^lEKKl 
nucleic acid molecule and instructions for use. 
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21 . A method for detecting the presence of a biological activity of a MEKK1 
polypeptide in a sample comprising: 

a) contacting the sample with an agent capable of detecting MEKK1 
activity; and 

b) determining the presence of MEKICf activity in the sample. 



i.J I 
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22. A method for modulating MEKK1 activity comprising contacting a cell 
with an agent that modulates MEKK1 activitVsuch that MEKK1 activity in the cell is 
modulated. 

23. The method of claim 22 wherein the agent is selected form the group 
consisting of an antibody that specifically binds to the MEKK1 protein and a nucleic 
acid molecule having a nucleotide sequence which is antisense to the coding strand of a 
MEKK1 mRNA of MEKK1 gfe 



24. A method to treat a sufoect having a disorder characterized by aberrant 
MEKK1 protein or nucleic acia expression or activity comprising administering an 
agent which is a MEKK1 mc/dulator to the subject such that MEKK1 protein or nucleic 
acid expression or activity As modulated. 

25. A method for identifying the presence or absence of a genetic alteration 
characterized by at legist one of (i) aberrant modification or mutation of a gene encoding 
a MEKK1 protein; (ii) mis-regulation of said gene; and (iii) aberrant post-translational 
modification of a JWEKKl protein, wherein a wild-type form of said gene encodes an 
protein with a MEKJC1 activity 
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26/ An isolated active fragment of an MEKK1 protein consisting of an amino 
acid sequence having at least 75% homology to an amino acid sequence consisting of 
about sfrnino acids 875-1493 of SEQ ID NO:4, wherein said active fragment mediates 
apopiosis. 



35 



27. The active fragment of claim 26, which consists of an amino acid 
Sequence having at least 85% homology to an amino acid sequence consisting of about 
amino acids 875-1493 of SEQ ID NO:4. 
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28. The active fragment of claim 26, which consistsrof an amino acid 
sequence having at least 95% homology to an amino acid sequence consisting of about 
amino acids 875-1493 of Figure 9. / 

5 29. The active fragment of claim 26, which is a mouse MEKK1 active 

fragment. / 

The active fragment of claim 26, which As a human MEKK1 active 

tl / 
The active fragment of claim 26, which is a rat MEKK1 active fragment. 

32. The active fragment of claim 26,Xvhich consists of about amino acids 
875-1493 of SEQIDNO:4. / 

15 A / 

33. The active fragment of cjfcin*26, which consists of about amino acids 
685-1303 of SEQ ID NO:6. / / \ 



34. An isolated protease-^fes/stant M^KKl protein comprising an amino acid 
20 sequence having at least 75% homology to the amino acid sequence of SEQ ID NO:4, 
wherein at least one amino acid equivalent to amino acids 871-874 of SEQ ID NO:4 is 
substituted such that the MEKK1 rirotein is resistant to proteolysis by a caspase after 
amino acid 874. / 

25 35. The MEKK1 protein of claim 34, wherein at least one amino acid 

equivalent to amino acids 8^1-874 of SEQ ID NO:4 is substituted with an alanine 
residue. / 

36. The MEKK1 protein of claim 34, wherein each amino acid equivalent to 
30 amino acids 871-874 M SEQ ID NO:4 is substituted with an alanine residue. 



30. 

fragment. 

10 

31. 



37. The; MEKK1 protein of claim 34, which has at least 85% homology to the 
amino acid sequence of SEQ ID NO:4. 
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38. 

amino acid. 



/ The MEKK1 protein of claim 34, which has at least 95% homology to the 
iequence of SEQ ID NO:4. 
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39. The MEKK1 protein of claim 34, whicl/is a mouse MEKK1 protein. 

40. The MEKK1 protein of claim 34 which is a human MEKK1 protein. 



5 41. The MEKK protein of claim 4f 

SEQ ID NO:6. 



sling of amino acids 685-1303 of 



42. The MEKK1 protein of chdm 34, which is a rat MEKK1 protein. 




10 43. An^tselatgdnucleic acid molecule consisting of a nucleotide sequence 

having at least 75% homologylS^asu^leotide sequence consisting of about nucleotides 
2637-4493 of SEQ ID NO:3, wherein sai<Tnucteir>aci4jn^^^ encodes an active 
fragment of MEKK 1 that mediates apoptosis. 



1 5 44. The nucleic acid rholecule of claim 43, which consists of a nucleotide 

sequence having at least 85% hoihology to a nucleotide sequence consisting of about 
nucleotides 2637-4493 of SEQ IIj[nO:3. 

45. The nucleic acid mdlecule of claim 43, which consists of a nucleotide 
20 sequence having at least 95% homddogy to a nucleotide sequence consisting of about 
nucleotides 2637-4493 of SEQ ID NO:3. 



46. The nucleic acid molecule of claim 43, which encodes an active fragment 
of a mouse MEKKL 

£V Jt&. The nucleic acid mblecile of claim 43, which encodes an active fragment 
of a human MEKK1 . 

48. The nucleic acid nftolec^le of claim 43, which encodes an active fragment 
30 of a rat MEKK 1. 



49. The nucleic acid molecule\of claim 43, which consists of about 
nucleotides 2637-4493 of SEQ ID NO:3, for a nucleotide sequence that, due to the 
degeneracy of the genetic code, encodes tl^e same amino acid sequence as about 
35 nucleotides 2637-4493 of SEQ ID NO:3. 
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50. The nucleic acid molecule of claim 43, which consists of nucleotides 
2637-4493 of SEQ\ID NO:3, or a nucleotide sequence that, due to the degeneracy of the 
genetic code, encodes the same amino acid sequence as nucleotides 2637-4493 of SEQ 
IDNO:3. \ 

5 1 . Thb\nucleic acid molecule of claim 43, which consists of nucleotides 
2052-3908 of SEO/l6~NO:5, or a nucleotide sequence that, due to the degeneracy of the 
genetic code, encpdei the same amino acid sequence as nucleotides 2052-3908 of SEQ 
IDNO:5. 



10 
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52. ^n isolated nucleic acid molecule encoding a protease-resistant MEKK1 
protein, wherein the protease resistant MEKK1 protein comprises an amino acid 
sequence having at le^sr 75% homology to the amino acid sequence of SEQ ID NO:4 
and at least one codon of the nucleic acid molecule encoding an amino acid equivalent to 
at least one of amino acids 87 N874 of SEQ ID NO:4 is mutated such the encoded 
MEKK1 protein is resistant to proteolysis by a caspase after an amino acid equivalent to 
amino acid 871-874 of SEQ ID NO:4> 

53. The nucleic acid molecule of &aim 52, wherein the MEKK1 protein 
comprises an amino acid sequence having at leasts85% homology to the amino acid 
sequence of SEQ ID NO:4. 



25 



54. The nucleic acid molecule of claim 52, wherein the MEKK1 protein 
comprises an amino acid sequence having at least 95% homologate the amino acid 
sequence of SEQ ID NO:4. 



55. The nucleic acid rholecule of claim 52, which encodes a protease- 
resistant mouse MEKK1 protein. 



30 56. The nucleic acidn p 

resistant human MEKK1 protein/ 



lecule of claim 52, which encodes a protease- 
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57. The nucleic acid molecule of claim 52, which encodes a protease- 
resistant rat MEKK1 protein. 



58. An expression vector comprisin£4lae nucleic acid molecule of claim 43. 
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r comprising the nucleic acid molecule of claim 52. 
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60. A ifost cell containing the expression vector of claim 587 



61. A hos\cell containing the expression vector of claim 59. 

62. An isolated ndcleic acid molecule encoding a protease-resistant MEKK1 
protein, wherein the proteaseTVesistant MEKK1 protein comprises the amino acid 
sequence of SEQ ID NO:6 Wflat least one codon of the nucleic acid molecule encoding 
an amino acid equivalent top Wast one of amino acids 681-684 of SEQ ID NO:6 is 
mutated such the encoded NKmiCl protein is resistant to proteolysis by a caspase after 
an amino acid equivalent to amino acid 681-684 of SEQ ID NO:6. 



63. A method of stimulating apoptosis in a (fell comprising introducing into 
1 5 the cell an expression vector encoding a MEKK1 active fragment such that MEKK1 
active fragment is produced in the cell and apoptosis is stimulated. 
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64. A method of inhibiting apoptosfs in a cell comprising introducing into the 
cell an expression vector encoding a protease-resistant MEKK1 protein such that 
protease-resistant MEKK1 protein is produced in the cell and apoptosis is inhibited. 
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MEKK1 active fragment in vitro, comprising: 
ein in vitro with a caspase protease under 



65. A method of gener; 

contacting an ME 
proteolysis conditions; and 

allowing the caspase protease to cleave the MEKK1 protein such that an 
MEKK1 active fragment is generated 



66. A method^of identifying a compound that modulates the apoptotic 
activity of an MEKKl/active fragment, comprising: 
30 providing an/indicator cell that comprises a MEKK1 active fragment; 

contacting/the indicator cell with a test compound; and 
determining the effect of the test compound on the apoptotic activity of the 
MEKK1 active fragment in the indicator cell to thereby identify a compound that 
modulates the apoptotic activity of the MEKK1 active fragment. 
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67. A method of identifying a compound that modulates the proteolytic 
cleavage of an MEKK1 protein by a caspase protease, comprising: 

providing a reaction mixture that comprises an MEKK1 protein and a caspase 
protease; / A 

contacting the reaction mixture v^th ajest compound; and 

determining the effect of the tdft compound on proteolytic cleavage of the 
MEKK1 protein by the caspase protease to thereby identify a compound that modulates 
the proteolytic cleavage of an MBKK1 protein by a caspase protease. 



